Abstract: At a time of increasing mobility of talent, attracting human capital has become the critical success factor to fuel knowledge-led growth. This paper uses the notion of 'liveability' to denote the broader set of criteria to attract such talent and measures these criteria with the Global Liveable Cities Index (GLCI) which encompasses 85 indicators. We constructed the eclectic GLCI, which combines both aspects, for 64 global cities and conducted a policy simulation where each city improved its weakest 20% indicators to average levels. The simulation showed dramatic improvement to the city's liveability and is a useful tool for policymakers to improve the city's competitiveness.
Introduction
Over the last two decades, economic growth has primarily been driven by a 'knowledge economy' based on 'brains and creativity'. Competitive advantage today is based much more on the ability of the workforce to create and absorb skills and innovate rather than relying just on traditional sources such as natural resource endowments. Consequently, the skills, aptitude, knowledge, creativity and innovation of a workforce, collectively referred to as the 'talent pool', have become increasingly important drivers of economic growth and activity. Cities, that play the role of hubs of the global economy, have been acting as the nodal points for such a transformation.
The deepening of globalisation in the last quarter of the 20th century has also provided a fillip to the mobility of such human talent (i.e., human capital) like financial capital. With increasing levels of urbanisation and a growing mobility of human capital, cities are expected to provide a crucial role in fostering this talent-based economic growth. While financial capital nearly always finds its home based on only one criteriathe highest risk-adjusted rate of return -human capital finds its home on the basis of a broader set of criteria -one of which pertains to the notion of 'liveability' in cities.
Improving liveability in cities is intrinsically tied to generating economic growth or prosperity. At the societal or macro-level, there appears to be a synergistic relationship between liveability and prosperity. If a city could be transformed into an extremely attractive place to live, talented people would be attracted to move there, their participation in the local economy would allow the agglomeration of high value-added industries, and raise the total income of the city disproportionately. This increase in income would in turn enable the residents to further enhance the liveability of the city. This bi-directional causality between these two variables makes for a potential virtuous cycle. Liveability is in short an instrument that could be used to strengthen the process of knowledge-led growth.
Data on educated international migrants reported in the United Nations Human Development Report (2009) reveal that a number of highly educated international migrants around the world tend to rank considerations of 'quality of life' in the destination cities very highly while making their location decisions. A substantive increase in share of this mobile pool indicate the increasing demand for the skills, knowledge, creativity and other related attributes that they bring to the cities they migrate to. For instance, by 2020, the Asian economies are expected to attract over 17.5 million new educated migrants -an increase of 77% over 2010 and all of these higher-skilled migrants will go to cities alone (Dirks et al., 2010) . So while the number of skilled international migrants is likely to continue to rise, cities face enormous competition to not just attract them but also retain them that would in turn help them drive knowledge-led economic growth. As the highly educated workforce choose where they want to live from many possible urban locations, cities are engaged in a 'battle for talent'. While wages appear the obvious candidate as the primary determinant of such decisions, as Mansoor and Quillin (2006) point out, several quality of life indicators including public-service delivery, public safety issues, education, city's environmental health, etc. also play a major part in such decision making processes. Thus, 'liveability' has a critical influence on the attractiveness of a city to migration.
Another aspect of the relationship between liveability and prosperity is that the policy to improve societal-level liveability (e.g., more high-quality public space, better schools, and greater law and order) is not just to attract talented migrants but also to benefit existing residents directly. A high enough inflow of new talents could even allow some of the locally-based knowledge-generation communities to achieve critical mass and make a quantum leap in contributions to global technological progress and global institutional innovations. In this context, this paper is concerned about some specific ways to increase the liveability of a city and to promote knowledge-led growth in the process. This is particularly of interest to several fast growing economies based on knowledge-led growth model that face the quagmire of the middle-income trap.
1 Section 2 begins with conceptualising the notion of liveability. Section 3 illustrates the methodology employed in the construction of the index. The cities are ranked based on liveability indictors in Section 4. Section 5 concludes this paper.
Conceptualising liveability
The starting point to define what constitutes liveability is to have a clear understanding about human nature as a lifestyle that is broadly in accordance with human nature ensures a degree of liveability. Each field in the social sciences and humanities discipline can be considered as dealing with one aspect of man's nature, either as pointing out the implications from that aspect or as catering to it. Economics uses man's quest for material improvement to explain the working of markets; political science employs man's quest for power and domination over others to clarify the working of bureaucracies; and sociology exploits man's quest for recognition and status to elucidate organisational dynamics. For art, literature, and music, each addresses a part of man's needs for aesthetics. So, as a first approximation, one could say that human nature is a creative combination of sense and sensibility. Scholars throughout history have sought through the social sciences to make sense of the human world by constructing models based on various characteristics of human nature; and scholars have sought through the humanities to fulfil the sensibilities of the human spirit by undertaking 'critical reflection on art, culture, and nature'. The above description of human nature is, of course, very inadequate because human nature is far too complex to be divided into distinct components for study in the way that knowledge has now been compartmentalised into different academic disciplines. 3 The point is that, because human nature is complex, the concept of liveability is necessarily a complex one. At the very least, the lesson is that the concept of 'liveability' has to be multi-dimensional in the same way that human nature is. We propose here to capture the multi-dimensional character of liveability by using five themes to operationalise the measurement of liveability. These five themes have their theoretical basis in the social sciences, humanities and natural philosophy; and they have their empirical validation in the policies of outstanding political leaders. The five themes are as follows:
• Theme 1: The degree of satisfaction with 'the freedom from want'. 4 'Freedom from want' captures the right to a decent livelihood. More broadly, this theme emphasises people's craving for creature comforts (material abundance). The degree that this craving is satisfied is, in large part, determined by the income level and the growth rate of income: two issues that are central to the field of economics.
• Theme 2: The degree of satisfaction with the state of the natural environment and its management. This theme captures not only the desire of people for responsible stewardship of the environment for the welfare of future generations but also the aesthetic appreciation of nature by people. Furthermore, biological survival of the human species requires that the selfish gene in the human species restrains itself adequately because of the inter-connectedness of life across species.
• Theme 3: The degree of satisfaction with 'the freedom from fear'. This theme captures the natural right of people to live in safety through the maintenance of law and order, the alleviation of natural disasters, and the prevention of wars by the state. The absence of such psychological pressures in a city increases its liveability in the same way that an improvement in the economic prospects of a city increases its liveability.
• Theme 4: The degree of satisfaction with the socio-cultural conditions. For a city, this theme stresses a the social comfort of living there (e.g., degree of income inequality, social harmony, and social mobility) b the physical ease of living there (e.g., adequacy of mass transit, healthcare, and education)
c the cultural richness of living there (e.g., amount of social diversity, acceptance of different religious beliefs, and access to museums and cultural performances).
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• Theme 5: The degree of satisfaction with public governance. This theme covers the effectiveness of the government in providing public services (e.g., extent of corruption and quality of judiciary system); the responsiveness of the government (e.g., degree of transparency and accountability); and the openness to political participation (e.g., existence of organised opposition, regular elections, cleanness of elections, fairness of elections).
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While there is no generally accepted (or available) framework to draw on to develop an index, Tan et al. (2012) have used the above five themes to construct the Global Liveable Cities Index (GLCI) to rank the liveability of the world's major cities. To be compatible with the literature on the liveability of cities, Tan et al. (2012) have used:
• 'economic vibrancy and competitiveness' and 'freedom from want' interchangeably
• 'environmental friendliness and sustainability' and 'the state of the natural environment and its management' interchangeably
• 'domestic security and stability' and 'freedom from fear' interchangeably
• 'socio-cultural conditions' in the sense we have defined above
• 'public governance' in the sense we have defined above.
It must be admitted that the ranking of cities is full of controversies. The first type of controversy is the big picture controversy of whether one could capture in a meaningful way the many qualitatively different aspects of city life with a single number. However, if we are asking about liveability, then it is hard to avoid looking at a bundle of attributes. The second type of controversy in the ranking of cities is the small picture controversies: the quibble over technical details on each issue. For example, what are the weights that we should put on oranges and apples after we decided that we could indeed add them up? For instance, the EIU-Competitiveness Index assigns different weights to its categories without offering explanation, while the GLCI adopts the maximum entropy principle (actually 'maximum agnosticism principle') by putting equal weights on every category (elaborated in next section). We agree that there are many deficiencies in summing up all aspects of a city by a single number. However, the simplicity and ease of communications in using a single number to convey to the residents of a city about the seriousness of the city's problems might justify its use.
Methodology and algorithm in ranking cities
The ranking methodology follows the methodology employed by the World Competitiveness Yearbook. A step-by-step description of the ranking process is described below for N cities, M practical indicators and C categories, with each category comprising S sub-categories. are ranked ahead of those with higher value of R i , and the city with the lowest R i is the most liveable city.
Step 5 of Algorithm 1 provides the ranking of each city for each individual practical indicator. To achieve this ranking, Step 4 of Algorithm 1 adjusts the value of the SVIs so that a lower value will lead to a better ranking in terms of 'liveability'. Depending on the nature of the indicator in question, a higher or lower value may reflect a more 'liveable' city. Take for instance the practical sub-indicators '1.1.1 GDP' and '1.1.5 unemployment rate'. A higher GDP but a lower 'unemployment rate' suggest better economic performance which makes a city more 'liveable'. In most cases where a higher value is better (e.g., GDP), the negative of the SVIs of cities are considered, and those with a lower 'negative SVI' will have a better ranking. However, for indicators where the inverse is true (e.g., unemployment rate), the SVI itself is compared between cities and a lower SVI value will lead to a better ranking.
Step 4 of Algorithm 1 thus seeks to make all standardises values of all practical indicators consistent for ranking purposes.
Step 6 of Algorithm 1 determines the sub-category rankings of each city. The average RSVI of all the indicators in the sub-category are calculated and compared to other cities. Cities with a lower average RSVI rank better in the sub-category. Similar to WCY, unavailable data for a particular city is replaced by the average of existing data within the sub-category. This fixes the weight of the sub-category independently of the number of criteria contained, so that each sub-category has an equal impact on the overall ranking. To arrive at the city ranking for each category, the RSVIs of the sub-categories are aggregated as detailed by Step 7 of Algorithm 1. Finally, Step 8 of Algorithm 1 requires the RSVI values of each category to be totalled to determine the overall ranking of the city. Cities with a lower RSVI are ranked ahead of those with a lower RSVI.
Although the number of sub-categories and indicators varies for each main category, the aggregate score for each main category is given an equivalent weighting -20% of the GLCI. Identical weights are assigned to each category as they represent equivalent significance to the computation of the GLCI. This method is repeated and applied consistently across all the cities to ensure precision of the rankings. Mathematically, this can be illustrated as follows: The rank of a city's liveability is neither absolute nor static. An important value-added of the GLCI to the literature lies in policy simulations to explore the extent to which policies can improve on cities in their liveability ranking based on two assumptions. First, each city will work on areas where their rankings are worst. Specifically, each city work will in the areas identified by their 20% lowest (worst-performing) practical indicators. The weakest 20% indicators for each city were selected from the entire list of practical indicators regardless of which category they belong to. 7 The bottom 20% is chosen because resources are limited and it is not possible for a city to work on all areas concurrently. Second, after identifying the indicators where the city performance is most lagging, the cities would implement policies to raise its scores on those indicators to the 'average' score of that particular indicator for all cities (computed using the original data). As no city is expected to score high on all aspects in the near future, such a simulation would not result in a decline in a city's rankings as measured by any practical indicator. As an illustration, we carried out simulation for Jakarta. Table 2 summarises the results of the simulation for Jakarta where the score of the weakest 20% indicators are raised to the average level. The corresponding changes in the score and rank for each category, and the overall rank are also captured in the same table. The simulation shows that the improvement in liveability, from rank 64 to rank 41 (up 23 places), arises more from the contribution in the category for quality of life and diversity (up 19 places), domestic security and stability (up 17 places) and good governance and effective leadership (up 13 places), rather than economic vibrancy and competitiveness (up one place) and environmental friendliness and sustainability (up 7 places).
The potential for improvement is revealed by the change in overall rankings after the simulation. Apart from their usefulness to policy-makers, the results of the simulation will also be helpful to the business community and to potential investors. Information on the potential of cities in 'liveability' will enable informed decision-making on business ventures. Table 3 shows the ranking before and after the simulation. With the policy changes, there is a dramatic improvement or catch-up by many cities. Chicago moved from No. 34 to No. 5, Shanghai from No. 45 to No. 20, Amman from No. 48 to No. 20 , and Abu Dhabi. Before-and-after simulation shows the potential for improvement by a change in overall rankings by all stakeholders. Information on potential liveability allows informed choices for decision-making by business ventures or migrants looking for a better quality of life. All adds up to improving competitiveness and more.
Conclusions
The existing major city indices can be divided into two groups: 1 those that value highly the cities with economic-financial prowess, and strong global agenda-setting power in political and cultural matters 2 those that value highly the cities with pleasant living in mild climate, scenic locations.
The GLCI has been able to combine these two aspects by focusing more on the multi-dimensional needs of the working professionals. The ethical values embodied in the GLCI could be described as the maintenance of • a balance between work and play, with work coming before play
• a consistency between responsible global citizenship and active local actions for environmental sustainability.
These are ethical values that we are comfortable in advocating to city we know, and which we think most people could accept. By spelling clearly the construction of GLCI and by selecting a wide range of indicators that are moderately easy to access, we have enabled a city that wishes to promote this kind of lifestyle to achieve it by investing in the areas identified as the low-score components of its GLCI ranking. Our simulation exercise confirms the feasibility of doing so.
International experiences have shown that the globalised world of very mobile capital and talents has forged a special kind of relationship between: a the dynamism of the economic and social spheres of a city b the liveability of that city.
This relationship is special because it is a circular, cumulative, causational process, i.e., a virtuous cycle. It is, therefore, not speculative to expect that investments that bring a large improvement in the liveability of a city could kick-start this virtuous cycle of the liveability of the city and its economic-social dynamism. In short, our GLCI can be used to enable the fulfilment of the primal human desire for self-improvement. Furthermore, given the fluidity of financial and human capital, the GLCI can also be used as a city-marketing tool to inform investors and talented professionals on their selection of habitat.
Notes

1
The 'middle-income trap' refers to the phenomenon of previously rapidly growing economies stagnating at middle-income levels and failing to graduate into the ranks of high-income countries (see Aiyar et al., 2013; Kharas and Kohli, 2011 This definition of aesthetics is from Kelley (1998) . 3 The fact is that even the demarcation of disciplines is many times a blurry one, and that there is substantial overlap amongst some of them. More fundamentally, some disciplines like philosophy and ecology simply defy the standard classifications. For example, the inquiry of philosophy ranges from understanding the origins of the observed phenomena to deciding the moral positions one should adopt towards those phenomena. 4
The term 'freedom from want' is from the 1941 speech by US President Franklin Roosevelt who identified four kinds of freedom as the inherent rights of people. The four freedoms are: freedom from want, freedom from fear, freedom to worship, and freedom to speak. 5
This theme subsumes Franklin Roosevelt's third natural right, 'the freedom to worship' 6 This theme subsumes Franklin Roosevelt's fourth natural right, 'the freedom to speak'. 7
Because each of the five main categories comprises of a different number of indicators, the subjecting of the weakest 20% indicators to category limitations or the setting of an equal number of indicators for each category would introduce biasness into the weightings of the simulation.
Appendix
Indictors used to construct each aspect of liveability
Indicators for economic vibrancy and competitiveness (23)
• Economic performance (9) -GDP, real GDP growth rate, labour productivity per hour, household consumption expenditure per capita, unemployment rate, resilience of economy, gross fixed capital formation, growth rate of consumer price index (CPI), debt to gross national income ratio.
• Economic openness (11) -Foreign direct investment, trade to GDP ratio, state ownership of enterprises, prevalence of trade barriers, number of free trade agreements, ease of doing business, prevalence of foreign ownership, tourism receipts, economic freedom, hotel occupancy rates, international tourist arrivals.
• Infrastructure (3) -Telephone lines (fixed and mobile), computers ownership, level of internet access.
Indicators for environmental friendliness and sustainability (15)
• Pollution (7) -Greenhouse gas emissions, sulphur dioxide emission, CO 2 emissions in 2006, quality of the natural environment, water pollution, nitrogen oxide emission, particulate matter concentration.
• Depletion of natural resources (3) -Electricity generated from renewable sources, consumption of oil, threatened species.
